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ABSTRACT
Pinyin Facilitation or Hindrance of Character Acquisition
for Beginning Chinese Learners
Yung Wei Wang
Center for Language Studies, BYU
Master of Arts
The current research built on Yan, Miller, Li, and Shu’s (2008) eye-tracking study, which
examined how second grade native Chinese speakers focused on Pinyin and Chinese characters
while reading sentences. This research also used eye-tracking to examine how Chinese foreign
language learners (CFL) fixated on Pinyin and Chinese characters to determine if Pinyin
facilitated or distracted from character learning. Two groups participated in this research: first
semester university students enrolled in a beginning level Chinese class, and third, fourth, and
fifth grade students enrolled in Chinese dual language immersion (DLI). All participants were
asked to read eight sentences in Chinese with Pinyin placed above the characters. These
sentences included familiar, unfamiliar, and new characters based on the students’ curricula.
Results indicated that the DLI students spent significantly more time and fixations on Pinyin than
characters, whereas the first semester university students spent more time and fixations on
unfamiliar and new characters than Pinyin. The students also completed a questionnaire about
Pinyin, which showed that the majority of elementary students liked having Pinyin above the
characters and did not think that Pinyin was distracting. A much smaller percentage of first
semester university students liked having Pinyin above the characters, but the majority realized
that it was distracting. It seems that the first semester university students used Pinyin as a tool,
but the DLI students used it as a crutch. Pedagogical suggestions are provided.

Keywords: Pinyin, Chinese characters, L2 literacy, eye-tracking
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CHAPTER 1
Introduction
Recently, there has been a rapidly growing interest in learning the Chinese language
around the world (Cai et al, 2010). Mandarin Chinese has become the first choice for those who
want to learn a second language (Taguchi, 2017). It was reported that more than seventy
countries have officially incorporated Chinese instruction into their educational systems; Chinese
has increased in popularity around the world (Language Magazine, 2021). In the US, there has
been an increase in the number of Chinese classes in schools at various levels in the recent past,
with a rise of 200 percent of Chinese classes in primary schools (1997-2008), a 300 percent
increase in secondary schools (1997-2008), and an 81 percent increase in colleges (1998-2006)
(Ho, 2019).
One reason learning Chinese has gained popularity in the U.S. is the economic growth of
China (Andersen, 2014; Yang & Zhang, 2017), and the feeling that learning Chinese could
improve future job prospects (Global Times, 2017; Zheng, 2020). Learning Mandarin is said to
be “critical to the educational and economic success of American students” (Markell & Herbert,
2016). Other reasons include the desire for new learning experiences and challenging tasks,
genuine interest in Chinese language and culture, and the desire to interact with Chinese speakers
and become associated with authentic Chinese language (Lu & Li, 2008; Wen, 2011).
However, learning the Chinese orthography can be very challenging for Chinese
language learners (CFL) because it is a logographic script composed of visually complex
characters with little sound-to-script correspondence. Pinyin, which is a Romanized system, is
used as a tool to help students access the pronunciation of a character, and past research suggests
that Pinyin is helpful for Chinese first language (L1) learners (Ding et al, 2015; Siok & Fletcher,
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2001). Some evidence also suggests that Pinyin is helpful for beginning level CFL learners
(Bassetti, 2007; Wang & Harris, 2016).
Nevertheless, some educators worry that Pinyin could be detrimental to character
learning because students might overly rely on it and not allocate sufficient time and energy to
learning visually complex characters (Castro, 2014; Lu, 2017). The purpose of this study is to
examine whether Pinyin facilitates or hinders beginning level students’ character acquisition.
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CHAPTER 2
Review of Literature
Chinese Orthography
Chinese literacy acquisition can be difficult for CFL learners because the script is
logographic, meaning that each Chinese character corresponds to the meaning and sound of a
morpheme, which is also a syllable. A mastery of 2500 characters is required to read a Chinese
newspaper (Ministry of Education, People’s Republic of China, 2001). It can be extremely
challenging to memorize so many characters. Chinese students generally devote a large amount
of time to reading and writing characters in order to memorize them, and this practice can be
demanding and tedious (Tse et al, 2007). Moreover, the composition of Chinese characters is
complicated. Over 90% of Chinese characters are compounds, and these compounds are
comprised of two or more constituents called radicals (Tsang & Chen, 2009). There are two
kinds of radicals: semantic radicals provide the meaning of the character, and phonetic radicals
provide the pronunciation information. There are about 200 radicals and 800 phonetics in written
Chinese (Hoosain, 2013). However, radicals may not reliably facilitate character recognition
(Williams & Bever, 2010). For example, characters like 江, 紅, and 扛, all contain the semantic
radical “工” (work). However, these three characters have completely different meanings (江
means “river”, 紅 means “red”, and 扛 means “to carry”), and are unrelated to the semantic
radical. Semantic radicals only predict 44% of characters’ meanings (“Xíng fú”, 2021).
Similarly, characters with the phonetic radical “可”(kě) do not sound the same as “河” (hé) and
“妸” (ē). Phonetic radicals only predict 40% of characters’ sounds (Pollatsek et al, 2000). In
addition to the opaqueness of the Chinese script and its lack of sound-symbol correspondences,
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words that are comprised of two or more characters are not identified by spacing. Therefore,
finding the words’ boundaries can be confusing. Since all characters are equally spaced, the
beginning reader has a difficult time identifying words and phrases (Tsang & Chen, 2008). For
all these reasons, learning to read Chinese characters can be a challenging process for beginning
students.
Pinyin
Pinyin has been identified as an important method for learning Chinese. Pinyin is a
Romanized pronunciation system for standard Chinese, it means phonetic alphabet or “spelling
of the sound” in Chinese, and Pinyin represents the sounds of Chinese characters using the Latin
alphabet (Chen, 2014). Pinyin has 21 initials (shēngmǔ), 35 finals (yùnmǔ) and four diacritics to
denote tones (shēngdiào). Most Pinyin starts with an initial, a final and then a diacritic. Most
initials are consonants, and finals might be a simple vowel, or a compound final (a “medial”
vowel sound being placed between initials and finals). For example, in “xiang”, “x” is the initial,
“i” is the medial, and “ang” is the compound final. The four diacritics are placed above the
syllable, and each tone represents different pitches and sound contours: high-level tone (ā), rising
tone (á), falling-rising tone (ǎ) and falling tone (à). There is also a neutral tone, but it is not
marked (a).
Pinyin was officially introduced to people in the early 1950s by the Chinese government
(Tao & Cole, 1991). It has traditionally been used as a tool to assist Chinese-speaking children to
learn to read Chinese characters (McBride-Chang et al, 2012). Because Pinyin can be used to
decode the pronunciation of characters, it is possible for new Chinese-speaking learners to link
the sound and the meaning. In this way, Pinyin can help students learn new characters. When
new or unknown characters are presented with Pinyin, readers can potentially recognize the new
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characters based on the sound information carried by Pinyin. Therefore, Pinyin can affect the
acquisition of characters and Chinese literacy (Huang & Hanley, 1997; Yan et al, 2008; Yin et al,
2011).
Pinyin is also used as a tool for English speakers in Chinese classes (Chung, 2003; Xiao
& Rusamy, 2020). However, research about how Pinyin affects English speakers learning to read
Chinese is less robust than for L1 speakers.
L1 Literacy and Pinyin
Native Chinese speakers in elementary school (sometimes even earlier) start learning
Chinese with the introduction of the Pinyin system in first grade. Initially Pinyin will accompany
Chinese characters, but as students’ progress into higher grades, Pinyin gradually disappears
from literacy texts, except for new characters. By this time, students have become independent
readers who can recognize characters without Pinyin. One reason that Pinyin can assist character
acquisition is that it can build Chinese students’ phonological awareness (Li et al., 2020).
Phonological awareness is a meta-linguistic ability to detect, identify, or manipulate the sound
structure of language independent of meaning (Lonigan et al., 2009). A wide body of research
suggests that phonological awareness is a powerful predictor of reading success for alphabetic
learners (Wagner et al, 1994). It is also an important predictor of Chinese literacy (McBride–
Chang & Kail, 2002). Because Pinyin facilitates phonological awareness, it can help Chinese
students acquire a word by connecting known sounds to a new character (Rayner, 2001). Lin et
al. (2010) studied the relationship between Pinyin and phonological awareness in a group of
second to fourth grade students in Beijing. The students’ phonological awareness (syllable,
onset, and rime awareness) and Pinyin knowledge were measured. The researchers found that
Pinyin knowledge played an important role in phonological awareness development because it
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was an early predictor of students’ phonological sensitivity (a sensitivity that may promote
Chinese character reading). Other researchers have investigated the relationships between Pinyin,
phonological awareness, and Chinese literacy. For example, McBride-Chang et al. (2012)
examined how Pinyin affects Chinese children’s early literacy skills. These researchers looked at
the Pinyin-literacy relationship via two tasks: 1) designed literacy-related tasks completed by
children, and 2) a mother-child Pinyin mediation task conducted at home. The results showed
that maternal Pinyin mediation explained 6% of the variance in word writing and 7% of the
variance in word reading performance a year after the Pinyin mediation. The authors suggested
that Pinyin aids Chinese children to read Chinese from a young age. Therefore, it appears that
Pinyin can predict Chinese character reading ability for Chinese-speaking children.
The positive correlation among Pinyin, phonological awareness, and reading success
suggests that Pinyin facilitates phonological awareness, which then assists learners to recognize
characters. Zhang et al. (2020) investigated the correlation between Pinyin and Chinese word
recognition and whether it was mediated by phonological awareness. Pinyin knowledge,
phonological awareness, and character recognition were measured for 159 kindergarten students
from China. The results suggested that Pinyin did improve these students’ character recognition.
This study demonstrated that the relationship between phonological awareness and character
reading was mediated by Pinyin. However, a reliance on the relationship between phonological
awareness and Pinyin could also hinder students’ literacy. Wu et al. (2002) found that Pinyin
significantly hampered academically disadvantaged Chinese students who overly relied on
Pinyin instead of learning to recognize Chinese characters. When there are new or complicated
Chinese characters, some students might use Pinyin as a crutch because it is easier than decoding
visually complex characters. Understanding students’ attitudes and behaviors toward Pinyin is
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crucial because they may affect their learning outcomes for Chinese reading. What is more,
adding Pinyin above characters could complicate the reading process since readers are required
to read two parallel texts. Chinese learners who rely on Pinyin may not become independent
readers (Yan et al., 2008). Overall, the majority of research shows that Pinyin helps native
Chinese students learn Chinese characters because they have a learning environment that
provides them with phonological input and an oral language base where Pinyin becomes a bridge
for them to connect the character pronunciation to the character form. This may be different for
English speakers who are simultaneously learning both oral and written Chinese.
L2 Literacy and Pinyin
With regard to the relationship between Pinyin and Chinese literacy for CFL learners
(those who learn Chinese as a foreign language), most research has examined whether Pinyin
hinders or helps beginning level CFL learners’ literacy in Chinese language classes (Chung,
2003, Hayes-Harb & Cheng 2016). For example, Chung (2003) looked at the role of Pinyin in
learning Chinese characters by investigating a group of college students in Australia. Chung
compared the situations between Pinyin that was simultaneously presented with unfamiliar
characters and Pinyin that was treated as feedback after unfamiliar characters. Chung found that
students performed better in the feedback condition and suggested that Pinyin can hinder the
process of learning novel Chinese characters. Because this group of college students were
already familiar with Pinyin before they learned the written characters, this familiarity interfered
with their acquisition of meaning and pronunciation knowledge of a character as these college
students didn’t pay enough attention to the unfamiliar characters when Pinyin was also
presented. The researcher suggested that it would be better to only present Pinyin after
unfamiliar characters. By doing so, English speakers would have more time to focus on the
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characters, and Pinyin could be used as confirmation of the meaning and pronunciation of the
characters. This study also reported, similar to Chinese native speakers, that Pinyin can
effectively provide auditory cues to transcribe the sound of any character.
One recent study revealed that Pinyin supported elementary Chinese DLI students’
literacy learning (Lu, 2017). Lu investigated a group of second grade students from a 50/50
immersion program (half the day learning in Chinese, half the day learning in English) in the U.
S. The researcher used Pinyin spelling and Chinese word reading assessments to investigate the
relationships between Pinyin, Chinese, and English. The results suggested that Pinyin not only
helped these young English speakers read Chinese, but it also did not negatively impact their
English literacy learning. The second grade students’ Pinyin knowledge was significantly
correlated with English word reading since Pinyin and English both require transcribing printed
letters into sounds. Pinyin could also predict Chinese word reading and Chinese phonological
awareness as these L2 students could use Pinyin to build their knowledge about the sound,
semantic, and phonetic information of Chinese characters. This was a behavioral study that
investigated the relationships among Pinyin, Chinese, and English, but it was unable to
investigate how students focused on pinyin or characters or exactly how students utilized Pinyin
when reading Chinese.
Pinyin can help English native speakers pronounce Chinese characters (Bassetti, 2007),
but Pinyin could also present challenges in Chinese. Pinyin uses the English alphabet, and
English speakers might confuse Pinyin with English (Hayes-Harb & Cheng, 2016), particularly
young learners who are simultaneously learning literacy in an alphabetic script. Pinyin borrows
many English phoneme-grapheme correspondences, but other correspondences are different from
English (i.e., “q”, “j”, “x”, “zh” and “ch”). Some English speakers might confuse Pinyin letter
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sounds with English letter pronunciations (Bassetti, 2007). Finally, compared to Chinese native
speakers, English beginning speakers may not be able to utilize pronunciation cues provided by
Pinyin. CFL learners have limited input because they are not living in a Chinese-speaking
environment. They may not have developed the oral vocabulary to understand the meanings of
the sounds.
Eye-tracker and Chinese literacy
An excellent way to investigate how learners process Pinyin and Chinese characters is to
use an eye-tracker, which can reveal exactly what a learner is focusing on and therefore attending
to. Eye-tracking provides a method to distinguish specific eye movements. Its measurements
include calculating the number of word/character fixations and calculating the amount of time a
reader attends to a word. Because Pinyin is placed directly above characters in beginning level
Chinese literacy materials, these two measurements have the potential to reveal when and how
often CFL students fixate on Pinyin or Chinese characters. If CFL students fixate on Pinyin
significantly more than they fixate on characters, this suggests that they overly rely on Pinyin.
However, students focusing on unknown and/or unfamiliar characters significantly more than on
familiar characters in relation to Pinyin is an indication that they are using Pinyin appropriately.
Past eye-tracking research has shown that eye movements in reading Chinese are
different from English reading eye movements. Tsang and Chen (2008) summarized past
research about readers’ eye movements when reading Chinese texts. They pointed out that,
compared to English words, Chinese characters’ boxlike symbols that have strokes, components,
and constructions, increase the visual complexity or visual load for readers and this affects the
size of the perceptual span for Chinese. The perceptual span is the area that readers focus on in
order to process information visually with a single fixation. Perceptual spans in Chinese are
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generally much smaller (3.2 to 4.5 visual angle) than perceptual spans for alphabetic languages
like English (from 6.3 visual angle).
Most eye-tracking research conducted with Chinese readers has investigated the nature of
eye movements in relation to Chinese characters, but only one study has examined eye-tracking
and Pinyin. Yan, Miller, Li, and Shu (2008) investigated how a group of second grade students in
China utilized Pinyin to learn to read Chinese characters by using an eye-tracker. The eyetracking device tracked how students read sentences with and without Pinyin above the
characters by looking at the total number of times readers fixated on a certain character (numbers
of fixations) and the amount of time readers spend on all fixations of a certain word (looking
time). There were four conditions for the participants: (a) full-Pinyin condition, with Pinyin
placed above each character; (b) marked condition, where unfamiliar characters were marked
with asterisks; (c) partial-Pinyin condition, where only unfamiliar characters had Pinyin above;
(d) no-Pinyin condition, where no Pinyin was provided. The results showed that these secondgrade students fixated on the Pinyin area when it was paired with unfamiliar characters
significantly more often than they focused on Pinyin for familiar characters. The authors
suggested that these students were using Pinyin as a learning tool because when the participants
read Chinese sentences with Pinyin above the characters, they looked at the Pinyin to learn
unfamiliar characters, but they rarely looked at Pinyin for characters that they already knew. It
was evident from this study that these young Chinese native speakers could appropriately use
Pinyin to learn new characters, but they were not overly relying on Pinyin.
Eye-tracking research has been done to examine Chinese native speakers and how they
use Pinyin to read Chinese, but there is no research to date that has examined the role of Pinyin
with English dominant CFL learners. The current study aims to fill this gap by investigating two
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groups of beginning CFL learners to examine how they utilize Pinyin when reading Chinese
characters. The research questions this study will attempt to answer include the following:

1. What do dwell times and number of fixations indicate about the role of Pinyin relative to
familiar, unfamiliar, and new characters and how does this differ in terms of grade level and
contexts (DLI, first semester university students)?
2. What are students’ attitudes towards Pinyin in relation to Chinese texts and how do these
attitudes about Pinyin differ by context (DLI, first semester university students)?
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CHAPTER 3
Method
A quantitative approach using an eye-tracker is suitable to examine research question 1
because it measures participants’ eye movements as they read Chinese sentences. It focuses on
how long CFL students fixate on a character and on pinyin. The number of fixations and total
dwell time (the amount of time readers focus on a character or Pinyin) can then be determined.
The eye tracker reveals whether students are attending to characters or Pinyin and under what
conditions this takes place. The data gathered by these statistics can precisely capture how Pinyin
affects students’ Chinese reading strategies.
Participants
Two groups of beginning CFL learners were investigated. The first group was 38 third (n
= 12), fourth (n = 17), and fifth (n = 9) grade students from two Chinese Dual Language
Immersion (DLI) elementary schools in Utah. These grades were chosen because they are close
to the time that students begin to learn Pinyin. The second group of beginning CFL learners were
first semester university students (n = 21). Both groups of students were considered novice-level
learners.
Dual Language Immersion is a bilingual education program in which two languages are
used for instruction and learning. Immersion education was first implemented in Canada during
the 1960s. Although using a second language to teach academic content was not new, the
Canadian version was an innovative educational system in which French was used 90% of the
time to instruct elementary school students whose first language was English (Cummins, 2000).
Immersion education aims to help majority language students develop a high level of proficiency
in the immersion language while scoring equal to or better than their monolingual peers on
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academic core subject exams (English, math, science, social studies, etc.). The DLI students in
the current study are enrolled in a 50/50 program, in which 50% of the instruction is taught in
English and 50% is taught in Chinese. The elementary DLI students study math, science, and
social studies in Chinese.
Immersion students learn characters in first and second grade and begin learning Pinyin
in the second or third grade. They simultaneously learn English literacy and Chinese literacy. All
elementary students use the Chinese reading materials Dual language Immersion (Mandarin
Matrix, 2019). This program has an online classroom platform and other print sources, including
leveled readers and big books. The initial reading text displays only Chinese characters, followed
by a Pinyin summary at the end of the reading selection as annotation. In years past, the
immersion students utilized reading materials that had Pinyin positioned directly above the
characters. Some educators felt that students relied too heavily on the Pinyin and sought out
reading materials that had Pinyin positioned only at the end of the text. Past research has shown
that DLI students may forget many of the characters that they had previously been taught (Knell
& West, 2017). Therefore, when they read Chinese texts with Pinyin, they might use Pinyin to
both facilitate relearning characters that they have forgotten or acquire characters that are
unknown to them.
All of the DLI students primarily spoke English at home, but five students also spoke a
second language in the home (one spoke Spanish, one spoke German, and three spoke
Mandarin).
An older group of first semester university students (n = 21) also participated. These
students met five days a week for 50 minutes each day: four of the days were devoted to oral
language and conversation, and one day was devoted to reading, writing, and grammar.
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These students were all native English speakers, but 16 had previously studied other
languages (Spanish, French, German, Korean, Portuguese, Cantonese, Catalan, Latin, and
Japanese). These students spent the first four weeks of Chinese class learning oral language and
Pinyin before learning to read characters. This is in keeping with the results from Packard (1990)
that found that beginning level CFL students who focused on Pinyin and oral language for
several weeks (lag group) before learning characters were more fluent speakers of Chinese and
better able to discriminate and transcribe Chinese sounds than a control group of students who
began learning characters at the beginning of the semester (no-lag group).
The textbooks used by the university students were Basic Mandarin Chinese - Reading
and Writing and Basic Mandarin Chinese - Listening and Speaking (Kubler, 2017). These
university students first used the listening and speaking book because character learning was
deliberately delayed. This book has Pinyin transcripts and English translation for the text. A
month later, the reading and writing textbook was used. In this textbook, Pinyin is put on the
right side of each new character.
This study compares how beginning level university students and elementary DLI
students use Pinyin as they read Chinese. The eye-movements of young Chinese learners who are
simultaneously learning an alphabetic and logographic Chinese script (simultaneous literacy
learners) was compared to university beginning learners who are already proficient L1 readers
(sequential literacy learners).
Apparatus
An eye tracking machine: the EyeLink 1000 Plus was used to examine the eye
movements of CFL students as they read Chinese sentences. The EyeLink 1000 Plus is a videobased system with a spatial resolution of 0.01° sampling at 1000 Hz. Participants were required
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to rest their head in a headrest when reading the Chinese sentences. The 21-inch computer screen
is 63 centimeters from the participants’ head. Eye calibration was performed for each participant
before the beginning of each section. In order to ensure correct data collection, frequent
calibrations and validations were performed throughout each session. In order to navigate
between screens, participants used a space bar, and right and left shift keys to answer questions.
Procedure and Stimuli
The participants were presented with eight sentences composed
of characters that they had learned from past literacy lessons
(Appendix A). Consequently, each grade had different characters. Each
sentence contained eight characters and Pinyin was presented above
the characters. The font used for Pinyin is Times New Roman, size 24.
The font used for characters is 楷體-簡, size 60.
Example sentence:

Sentences were presented in a randomized order. Each participant was asked to read the
Chinese sentence and then choose a picture that represented the meaning of the sentence. The
reason a picture task was included was to ensure that the participants were attending to the

16

meaning of the sentences. The first four sentences only contained characters that the learners had
been taught in previous academic years/semester. The last four sentences each contained two
unknown characters that the students had not been taught, but these characters were part of their
oral vocabulary (The students’ instructors verified that the unknown characters were common
words that were often orally used in class.). In other words, the students were familiar with the
oral vocabulary, but they had never been taught to read or write the characters. The two unknown
characters in the last four sentences aimed to reveal if students made use of Pinyin to decode the
pronunciations of the unknown characters. It is worth mentioning that none of the unknown
characters were placed at the beginning or end of the experimental sentences. Only one sentence
at a time was placed in the middle of the screen.
Character Recognition Assessment
In order to determine if the participants could recognize the characters used in the eight
sentences, a character recognition assessment (Appendix B) was administered after the eyetracking procedure. The characters used in the sentences were randomly arranged on a page and
participants were asked to read out each character as the examiner pointed to it. If the
participants did not know a character or did not answer within three seconds, the examiner
moved to the next character. Each student had two practice trials. Assessing students’ character
recognition, enabled the identification of familiar and unfamiliar (forgotten) characters for each
student. It is worth mentioning that some characters were assessed within words because it saved
time compared to only assessing each character individually. Because participants were reading
sentences, characters could be contextualized within words, similar to how readers process a
sentence.
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Pinyin Attitudes Questionnaire
As the students’ attitudes toward Pinyin may reveal how students use and attend to
Pinyin, a questionnaire was administered. Questionnaires have been used in past research to
capture CFL learners’ attitudes and perceptions about reading Chinese characters (Knell & West,
2017). A survey can transmit accurate and useful information from the respondent to the inquirer
(Stone, 1993). The Pinyin Attitudes Survey has six items and includes questions about how
helpful or distracting Pinyin is (Appendix C). The survey can provide information about the
minds and attitudes of the participants when they see both Pinyin and Chinese characters and
provides a more complete view of the relationship between the two.
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CHAPTER 4
Results
This research explored the differences between participants looking at Pinyin and
characters for dwell time and number of fixations. First descriptive statistics are reported for the
two variables for each grade level (elementary third, fourth, fifth, and first semester university
students). Next, a multivariate analysis of variance (MANOVA) was conducted to determine if
significant differences existed for dwell time and number of fixations for familiar, unfamiliar,
new characters, and Pinyin. Finally, the Pinyin survey results are reported. The mean scores,
standard deviations, and number of encounters are displayed in Table 1. Figures 1-8 display the
results.
Descriptive Data
Table 1 3rd Grade Descriptive Statistics for Dwell Time and Number of Fixations for
Characters and Pinyin
Measures

Character Type

MS

SD

N

Dwell Time

Unfamiliar

259.94

380.29

266

Familiar

255.03

363.30

442

New

303.27

395.85

96

Pinyin

658.09

657.96

804

Unfamiliar

1.08

1.49

266

Familiar

1.13

1.47

442

Fixations

19

New

1.34

1.53

96

Pinyin

2.42

2.27

804

Figure 1 3rd Grade Dwell Time

Figure 2 3rd Grade Number of Fixations

Table 2 4th Grade Descriptive Statistics for Dwell Time and Number of Fixations for Characters
and Pinyin
Measures

Character Type

MS

SD

N

Dwell Time

Unfamiliar

297.95

499.58

438

Familiar

242.75

366.94

655

20

Fixations

New

326.15

413.22

131

Pinyin

601.10

718.72

1224

Unfamiliar

1.17

1.66

438

Familiar

1.10

1.45

655

New

1.41

1.70

131

Pinyin

2.19

2.37

1224

Figure 3 4th Grade Dwell Time

Figure 4 4th Grade Number of Fixations

Table 3 5th Grade Descriptive Statistics for Dwell Time and Number of Fixations for Characters
and Pinyin
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Measures

Character Type

MS

SD

N

Dwell Time

Unfamiliar

201.90

288.90

210

Familiar

172.25

297.25

362

New

204.10

264.58

52

Pinyin

610.96

421.07

624

Unfamiliar

0.90

1.17

210

Familiar

0.76

1.08

362

New

0.92

1.05

52

Pinyin

2.40

1.53

624

Fixations

Figure 5 5th Grade Dwell Time

Figure 6 5th Grade Number of Fixations

22

Table 4 University Students’ Descriptive Statistics for Dwell Time and Number of Fixations for
Characters and Pinyin
Measures

Character Type

MS

SD

N

Dwell Time

Unfamiliar

608.54

640.86

100

Familiar

433.67

505.09

1221

New

785.53

700.48

113

Pinyin

494.36

658.66

1478

Unfamiliar

2.34

2.50

100

Familiar

1.79

2.00

1221

New

2.87

2.44

113

Pinyin

2.27

2.88

1478

Fixations

23

Figure 7 University Students Dwell Time

Figure 8 University Students Number of Fixations

It can be seen that the mean scores for Pinyin are higher for each grade level (3,4, and 5),
with the DLI students focusing on Pinyin approximately 300 ms longer than characters, but this
was not the case for the first semester university students who focused more often and for longer
periods of times on unfamiliar and new characters than on Pinyin.
A multivariate analysis of variance (MANOVA) was performed to investigate differences
between characters (familiar, unfamiliar, new, and Pinyin) for both dwell time and number of
fixations for each grade level (3-5) for the DLI and the first semester university students.
Levene’s Test of Equality of Error Variances indicated that the assumption of equality of
variances was not met at each grade level. As a result, a conservative alpha level of .01 was set
and Pillai’s Trace was used to provide a more robust analysis. Sample size was adequate with 58
total participants, excluding one participant whose scores were deleted due to excessive head
movements.
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There was a statistically significant difference for the combined dependent variables
(dwell time, number of fixations) for Grade 3, F (8, 3302) = 29.56, p < .0005; Pillai’s Trace
= .13; partial eta squared = .067); Grade 4, F (6, 4888) = 32.18, p < .0005; Pillai’s Trace = .08;
partial eta squared = .04; Grade 5, F (6, 2486) = 66.26, p < .0005, Pillai’s Trace = .28; 101, F
(10, 5972) = 15.95, p < .0005; Pillai’s Trace = .05; partial eta squared = .14. According to Pallant
(2016), .01 is a small effect size, .06 is a medium effect size, and .138 or higher is a large effect
size.
Further analysis of Post Hoc tests revealed that there were many significant differences
according to grade level (see Tables 5-12) for dwell time and number of fixations.
Post Hoc Tests
Table 5 3rd Grade Post Hoc Tests for Dwell Times of Familiar, Unfamiliar, New characters and
Pinyin
Dwell Times

Character

Mean Differences

Significance

Type
Familiar

Pinyin

Unfamiliar

-4.91

1.00

New

-48.24

0.93

Unfamiliar

398.14

0.00

Familiar

403.06

0.00

New

354.82

0.00

Table 6 3rd Grade Post Hoc Tests for Number of Fixations of Familiar, Unfamiliar, New
Characters and Pinyin
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Number of

Character

Fixations

Type

Familiar

Unfamiliar

0.05

-0.36

New

-0.22

-0.81

Unfamiliar

1.35

0.98

Familiar

1.30

0.99

New

1.08

0.52

Pinyin

Mean Differences

Significance

Table 7 4th Grade Post Hoc Tests for Dwell Times of Familiar, Unfamiliar, New characters and
Pinyin
Dwell Times

Character

Mean Differences

Significance

Type
Familiar

Pinyin

Unfamiliar

-55.21

0.43

New

-83.40

0.45

Unfamiliar

303.15

0.00

Familiar

358.35

0.00

New

274.95

0.00

Table 8 4th Grade Post Hoc Tests for Number of Fixations of Familiar, Unfamiliar, New
Characters and Pinyin
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Number of

Character

Fixations

Type

Familiar

Unfamiliar

-0.7

-0.39

New

-0.31

-0.81

Unfamiliar

1.02

0.73

Familiar

1.09

0.84

New

0.78

0.30

Pinyin

Mean Differences

Significance

Table 9 5th Grade Post Hoc Tests for Dwell Times of Familiar, Unfamiliar, New Characters
and Pinyin
Dwell Times

Character

Mean Differences

Significance

Type
Familiar

Pinyin

Unfamiliar

-29.65

0.78

New

-31.84

0.93

Unfamiliar

409.06

0.00

Familiar

438.71

0.00

New

406.87

0.00

Table 10 5th Grade Post Hoc Tests for Number of Fixations of Familiar, Unfamiliar, New
Characters and Pinyin
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Number of

Character

Fixations

Type

Familiar

Unfamiliar

-0.13

-0.43

New

-0.16

-0.67

Unfamiliar

1.50

0.00

Familiar

1.64

0.00

New

1.47

0.00

Pinyin

Mean Differences

Significance

Table 11 University Students Post Hoc Tests for Dwell Times of Familiar, Unfamiliar, New
Characters and Pinyin
Dwell Times

Character

Mean Differences

Significance

Type
Familiar

Pinyin

Unfamiliar

-174.87

0.05

New

-351.86

0.00

Unfamiliar

-114.18

0.43

Familiar

60.69

0.09

New

-291.17

0.00

Table 12 University Students Post Hoc Tests for Number of Fixations of Familiar, Unfamiliar,
New Characters and Pinyin
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Number of

Character Type

Mean Differences

Significance

Fixations
Familiar

Pinyin

Unfamiliar

-0.55

0.28

New

-1.08

0.00

Unfamiliar

-0.07

1.00

Familiar

0.48

0.00

New

-0.59

0.14

When examining dwell times and numbers of fixations, there were significant differences
between the mean scores for Pinyin and familiar, unfamiliar, and new characters that emerged at
all three DLI grade levels. There were no differences between familiar, unfamiliar, or new
characters, indicating that the DLI students’ dwell times and number of fixations were
significantly higher for Pinyin even when the characters were familiar to them.
However, a different profile emerged for the first semester university students, where
only a significant difference between Pinyin and new characters emerged, which is to be
expected when students have not yet been taught new characters. In addition, there was a
significant difference between familiar and both unfamiliar and new characters indicating that
the first semester university students were looking longer at unfamiliar and new characters but
not the familiar characters.
In order to explore how many of the characters taught in class were recognized by the
students, a character recognition test was administered to each participant following the eyetracking (See table 13). All characters had been taught (according to the literacy textbooks and

29

teacher confirmation) in the current year for DLI students and the first semester university
students, however, DLI students may have been taught characters in previous years as well. The
first semester university students' exposure to characters was more recent, but the DLI students
would have been exposed many more times to common characters taught in earlier grades.

Table 13 Percentage Correct for Character Recognition Test
Percentage Correct for Character Recognition Test
Grade

Percentage Correct

Percentage Incorrect

3

62.4

37.6

4

59.9

40.1

5

63.3

36.7

University Students

91.1

7.5

It can be seen that the first semester university students recognized many more characters
than the DLI students. They correctly recognized more than 90% of the characters, whereas the
DLI students only recognized approximately 60% of the characters. The DLI students had been
learning characters for three or more years, but the first semester university students had only
been learning characters for one semester.
In order to explore the students’ attitudes about Pinyin, a survey was administered to
participants following each eye-tracking session. Table 14 shows the means and standard
deviations for survey questions 1-6. The participants responded by circling a number on a Likert
scale (1-4), where 1 was the lowest and 5 was the highest (See Appendix C).
In addition, a MANOVA (multivariate analysis of variance) was conducted to investigate
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significant differences between the DLI students (Grades 3-5) and the first semester university
students. All results are displayed in Table 13.

Table 14 Pinyin Attitudes Survey Mean Scores, Standard Deviations, and Differences
DLI

University

F

Sig.

PES

Students
Question

M

SD

M

SD

1. How helpful is it to have Pinyin above the

3.54

0.69

3.60

0.59

0.11

0.75

0.00

1.84

0.92

3.40

0.75

41.66

0.00

0.43

3.76

0.68

3.80

0.52

0.06

0.81

0.00

4. How easy is it for you to read Pinyin?

3.70

0.52

3.60

0.68

0.40

0.53

0.01

5. How confusing is Pinyin because it has

1.59

0.86

1.65

0.81

0.06

0.82

0.00

Chinese characters when you read?
2. How distracting is Pinyin if placed above the
Chinese characters?
3. How helpful is it to have Pinyin only above
new Chinese characters that you have not seen
before?

English letters?

Note: Sig. = significance; PES = partial eta squared
It can be seen that significant differences emerged for question 2. The majority of DLI
students felt that Pinyin was much less distracting than the first semester university students.
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This was an interesting finding because the DLI students had significantly higher dwell times
and number of fixations for Pinyin even when looking at familiar characters, suggesting that they
were distracted by it. The first semester university students recognized the potential that Pinyin
could be distracting and also had significantly lower dwell times and number of fixations for
Pinyin when compared to familiar characters.
There were also significant differences for question 6, which was a binary question about
whether students liked having Pinyin above the Chinese characters. The majority of DLI students
liked having Pinyin above the Chinese characters, whereas only about half of the first semester
university students wanted to have Pinyin above the characters. It is noteworthy that both groups
felt that having Pinyin above new characters was very helpful.
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CHAPTER 5
Discussion
The purpose of this study was to investigate whether Pinyin was used as a crutch or a tool
by two groups of Chinese foreign language (CFL) learners: elementary school dual language
immersion (DLI) students in grades 3, 4, and 5 and first semester university students. The DLI
students had been enrolled in a 50/50 immersion program since first grade, where half of the
instruction was taught in Chinese and half was taught in English. The first semester university
students studied Chinese for one semester. They met five days a week for 50 minutes each day:
four of the days were devoted to oral language and conversation, and one day was devoted to
reading, writing, and grammar.
The role of Pinyin in CFL instruction has been a controversial question because there was
little evidence whether or not Pinyin was beneficial for CFL learners (Lu, 2017). In order to add
to the discussion about the role of Pinyin in Chinese character acquisition, several research
questions (RQ) were addressed.
RQ 1: What do dwell times and number of fixations indicate about the role of
Pinyin relative to familiar, unfamiliar, and new characters and how does this differ
according to grade and context?
Both the university and elementary students came to the eye-tracking lab and read eight
sentences with Pinyin over the Chinese characters, as is the case with some CFL materials. The
eye-tracker recorded the number of fixations and the amount of time that students looked at the
characters and pinyin.
In order to determine if students focused on Pinyin or on familiar, unfamiliar, or new
characters, a multivariate analysis of variance (MANOVA) was conducted. The results showed
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that the dwell times and number of fixations for Pinyin for all three grade levels were
significantly higher than the dwell times and number of fixations for the characters. This was the
case for unfamiliar and new characters, but even for familiar characters. It was found that the
DLI students focused significantly longer on Pinyin (about 300 ms longer) than they did on
characters. This indicated that the DLI students were attending to Pinyin even when they knew
the characters, suggesting that they were overly relying on Pinyin and not sufficiently attending
to the characters, particularly new and unfamiliar characters. The DLI students focused slightly
longer on new characters than familiar characters but there was not a significant difference
between the two. This result was very different from the outcome found in Yan et al. (2008) who
tested native Chinese-speaking children from Beijing enrolled in Grade 2. According to the
authors, these children appropriately used Pinyin because they almost never fixated on it when it
was above familiar Chinese characters. They spent more time in the Pinyin area only when they
read unfamiliar characters. They looked significantly longer (approximately 300 ms.) at the
Pinyin above unfamiliar characters than the Pinyin above familiar characters. This was reversed
for the DLI students who looked longer (approximately 300 ms.) at Pinyin than new, familiar, or
unfamiliar characters, with very little difference between the character categories.
There may be many reasons behind this phenomenon. First, Chinese is not the native
language for the DLI students, and the character recognition test indicated that they had forgotten
about 40% of the characters. As a result, they may not have been very confident about the
characters and checked the Pinyin, even though they were told to read the Chinese sentences
Second, as was previously mentioned, Pinyin looks like English because it adapts the English
alphabet and phonology. These native English speakers might have been distracted by Pinyin
because of its similarity to English, and it may have been easier to read than the visually

.
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complicated characters. It appears that the DLI students were not using Pinyin as a tool to
solidify their character knowledge because they were spending comparatively little time looking
at the characters. Instead, they were overly relying on it.
The dwell times and number of fixations for the first semester university students also
showed a different result from the DLI students: They looked significantly more often and for
longer periods of time at the unfamiliar and new characters than they did at familiar characters,
and there were significant differences between the fixations and dwell times for new characters
and Pinyin, showing a similar profile to the elementary students in Beijing. However, they
differed in one respect from the native-speaking students in that the CFL university learners
looked at Pinyin even for familiar characters, probably because they are new learners and
somewhat distracted by Pinyin, which is an alphabetic script.
It appears that the first semester university students looked at the Pinyin for the
unfamiliar and new characters, but they also focused on the characters, perhaps to try and learn
them. Past research shows that older students are better able to learn from explicit instruction
than younger students (Dekeyser, 2012) and that older immersion students can more quickly
master a new language (Genesee, 2008). In addition, adult university students are usually
independent, self-directed learners. Although the university students studied characters for a
much shorter duration of time, their study was apparently more concentrated, efficient, and
autonomous. Based on these results, the first semester university students appeared to use Pinyin
as a tool to facilitate character learning, but they did not overly rely on it.
RQ 2: What are students’ attitudes about Pinyin in relation to Chinese texts and
how do these attitudes about Pinyin differ by context (DLI, first semester university
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students)?
Based on the findings above, the DLI students tended to overly rely on Pinyin when it
was above Chinese characters, but the first semester university students tended to use Pinyin as a
tool to help them learn unfamiliar and new Chinese characters. This phenomenon is also
reflected in the Attitudes Toward Pinyin survey. The vast majority of DLI participants preferred
to have Pinyin above the characters (0.97 mean score for question 6), but only about half of the
first semester university students liked to have Pinyin above the characters (0.55 mean score for
the same question). There was also a significant difference between the two groups for question
2, “How distracting is Pinyin if placed above the Chinese characters?” The DLI students
reported that they did not think Pinyin would distract them from reading Chinese characters
(1.84 mean score for question 2), while the university students felt Pinyin was very distracting
(3.40 mean score for question 2). Even though some of the first semester university students
liked having Pinyin above the characters, they recognized that it would be distracting. The
majority of elementary students did not feel that Pinyin was distracting, however this was not
reflected in their eye-tracking results. Apparently, these younger students were not
metacognitively aware that they were being distracted by the Pinyin. Both groups thought that
putting Pinyin only above the new characters was very helpful (3.76 and 3.80 mean scores).
Pedagogical Applications
The results of this study strongly suggest that Pinyin should not be placed directly above
the characters, except for new characters. However, because the DLI students only recognized
approximately 60% of the characters on the character recognition assessment, it is important for
them to be able to access Pinyin quickly, easily, and independently for characters that they don’t
know or have forgotten. A good solution could be to put the Pinyin transcripts in another
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location in the text. The first semester university students’ textbook places a Pinyin script at the
end of each chapter to help students connect character forms and pronunciations. As long as
Pinyin is not directly placed above Chinese characters, students should not overly rely on it.
English dominant DLI students do not have as much environmental Chinese input as native
Chinese speakers and Pinyin can help them to decode pronunciations to reinforce character
learning. If the word is in the students’ oral vocabulary, they can potentially use Pinyin to make
connections between the character’s meaning and pronunciation.
English translations could also be important. Sometimes students know the sounds of the
characters, but they don’t know what the characters actually mean. They must rely on teachers’
explanations and dictionaries. Even though they know the meanings of each word, they might
not be able to connect all the words together as a sentence or a paragraph to understand larger
groupings of text. The textbook used by college students did have Pinyin transcripts and English
translations, but the 50/50 immersion texts that the DLI students used did not have English
translations. Immersion teachers give instruction entirely in Chinese, but there may be times that
students forget vocabulary and are unable to decipher Chinese characters, and occasional access
to English translations could prove helpful.
Because characters are visually complicated with few phonological cues, they require a
substantial amount of practice to memorize. Native Chinese-speaking children spend a
tremendous number of hours copying characters and studying them at school and at home.
Because the DLI students could not recognize approximately 40% of the characters that they had
been taught, increasing practice time could be important. Utah DLI students only spend from 1525% of their school day working on Chinese literacy (see utahdli.org). However, they spend 2535% of their day on English literacy. Perhaps this practice time as well as regular dictation
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quizzes to check character mastery could be increased. In addition, instructional techniques (i.e.,
repeated readings, writing and stroke order instruction, radical instruction) that have been shown
to increase character recognition in past research (Knell & Fame Kao, 2020; Knell & West,
2015; Shen & Jiang, 2013) could also be employed. Since L2 literacy instructional time is
limited in a 50/50 immersion program, every effort to maximize character practice and best
literacy teaching practices should be employed.
Limitations and Future Research Recommendations
This research has some limitations. First, the DLI participants came from two different
elementary schools. Although both schools use the same literacy materials and teach characters
according to a similar timetable, the learning procedure for each school might be different. Some
teachers may provide more character reinforcement or effective teaching strategies than other
teachers. Students might also have different knowledge of characters because of informal
learning that they received outside of class.
Second, the DLI participants had about six months of online instruction instead of faceto-face instruction because of COVID-19. Their online learning environment might have
adversely affected the students’ character learning outcomes. The first semester university
students did not have any online lessons. Although they were required to wear masks in class,
these first semester university students had their Chinese classes in-person.
In order to discover best character teaching practices, it will be helpful if future studies
investigate which character components CFL learners focus on. Compound characters are
composed of semantic and phonetic radicals that students may or may not focus on and use to
decode characters. Eye-tracking could be used to further understand the relevance of character
radicals to Chinese reading. It could also be useful to do a character error analysis to discover
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which characters CFL learners tend to forget and some possible error patterns. Future research
may increase knowledge about effective instructional literacy strategies for immersion students.

39

REFERENCES
Andersen, A. W. (2014). Parent reasons for enrollment at one dual-language Chinese immersion
elementary school program. [Unpublished master’s thesis]. Brigham Young
University.
Bassetti, B. (2007). Effects of hanyu pinyin on pronunciation in learners of Chinese as a foreign
language. In A. Guder, X. Jiang & Y. Wan (Eds.), The Cognition, Learning and
Teaching of Chinese (pp. 156-179). Beijing Language and Culture University Press.
Cai, J., Chen, J., & Wang, C. (Eds.). (2010). Teaching and learning Chinese: Issues and
perspectives. Information Age Publishing.
Castro, A. (2014). The role of pinyin proficiency in the acquisition of L2 vocabulary among
English-speaking secondary school learners of Chinese [Unpublished master’s thesis].
University of Sheffield.
Chen, S. Y. (2014). From OMG to TMD–Internet and Pinyin acronyms in Mandarin Chinese.
Language@ Internet, 11(3). https://www.languageatinternet.org/articles/2014/chen/
Chung, K. K. (2003). Effects of Pinyin and first language words in learning of Chinese
characters as a second language. Journal of Behavioral Education, 12(3), 207-223.
https://doi.org/10.1023/A:1025560327860
Cummins, J. (2000). Immersion education for the millennium: What we have learned from 30
years of research on second language immersion. In M. R. Childs & R. M. Bostwick
(Eds.), Learning through two languages: Research and practice (pp. 34–47). Second
Katoh Gakuen International Symposium on Immersion and Bilingual Education.

40

DeKeyser, R. (2012). Interactions Between Individual Differences, Treatments, and Structures in
SLA. Language Learning, 62(s2), 189-2000. https://doi.org/10.1111/j.14679922.2012.00712.x
Ding, Y., Liu, R. D., McBride, C., & Zhang, D. (2015). Pinyin invented spelling in Mandarin
Chinese-speaking children with and without reading difficulties. Journal Of Learning
Disabilities, 48(6), 635-645. https://doi.org/10.1177/0022219414522704
Genesee, F. (2008). Dual language in the global village. In T. W. Fortune & D. J. Tedick
(Eds.) Pathways to Multilingualism: Evolving Perspectives on Immersion
Education (pp.22-45). NY, NY: Multilingual Matters
Global Times. (2017, November 2). Number of Chinese schools surge in US. Global Times.
https://www.globaltimes.cn/content/1073242.shtml
Hayes-Harb, R., & Cheng, H. W. (2016). The influence of the Pinyin and Zhuyin writing
systems on the acquisition of Mandarin word forms by native English speakers.
Frontiers in psychology, 7, 785. https://doi.org/10.3389/fpsyg.2016.00785
Hoosain, R. (2013). Psycholinguistic implications for linguistic relativity: A case study of
Chinese. Psychology Press.
Ho, Y. (2019, May 10). Learning Chinese on rise in US. China Daily.
https://www.chinadaily.com.cn/a/201905/10/WS5cd4ce3fa3104842260badef.html
Huang, H. S., & Hanley, J. R. (1997). A longitudinal study of phonological awareness, visual
skills, and Chinese reading acquisition among first-graders in Taiwan. International
Journal of Behavioral Development, 20(2), 249-268.
https://doi.org/10.1177/0956797610375447

41

Knell, E., Fame Kao, S. C., (2020). Repeated readings and Chinese immersion students’ reading
fluency, comprehension, and character recognition. The Journal of Immersion and
Content-Based Language Education, 8, 230-256.
https://doi.org/10.1075/jicb.00009.kne
Knell, E., West, H., (2015). Writing practice and Chinese character recognition in early Chinese
immersion students. Journal of the Chinese Language Teachers Association, 50, 4562.
Knell, E., & West, H. I. (2017). To delay or not to delay: The timing of Chinese character
instruction for secondary learners. Foreign Language Annals, 50(3), 519-532.
https://doi.org/10.1111/flan.12281
Kubler, C. C. (2017). Basic Mandarin Chinese - Reading and Writing. Tuttle Publishing.
Language Magazine. (2021, January 6). Chinese Progresses as a World Language. Language
Magazine. https://www.languagemagazine.com/2021/01/06/chinese-progresses-as-aworld-language/
Li, Y., Chen, X., Li, H., Sheng, X., Chen, L., Richardson, U., & Lyytinen, H. (2020). A
computer‐based Pinyin intervention for disadvantaged children in China: Effects on
Pinyin skills, phonological awareness, and character reading. Dyslexia, 26(4), 377-393.
https://doi.org/10.1002/dys.1654
Lin, D., McBride-Chang, C., Shu, H., Zhang, Y., Li, H., Zhang, J., ... & Levin, I. (2010). Small
wins big: Analytic Pinyin skills promote Chinese word reading. Psychological science,
21(8), 1117-1122. https://doi.org/10.1177/0956797610375447
Lonigan, C. J., Anthony, J. L., Phillips, B. M., Purpura, D. J., Wilson, S. B., & McQueen, J. D.
(2009). The nature of preschool phonological processing abilities and their relations to

42

vocabulary, general cognitive abilities, and print knowledge. Journal of educational
psychology, 101(2), 345. https://doi.org/10.1037/a0013837
Lü, C. (2017). The roles of pinyin skill in English‐Chinese biliteracy learning: Evidence from
Chinese immersion learners. Foreign Language Annals, 50(2), 306-322.
https://doi.org/10.1111/flan.12269
Lu, X., & Li, G. (2008). Motivation and achievement in Chinese language learning: A
comparative analysis. Chinese as a heritage language: Fostering rooted world
citizenry, 2, 89-108.
Mandarin Matrix. (2019). Dual Language Immersion. Mandarin Matrix.
http://www.utahchinesedli.org/wp-content/uploads/2019/05/MMX-Utah-Schools-andParents-2019.pdf
Markell, J., & Herbert, G. R. (2016, October 25). Mandarin Learning Is a Must. U.S. News.
https://www.usnews.com/opinion/knowledge-bank/articles/2016-10-25/teachingmandarin-chinese-should-be-a-priority-for-american-schools
McBride-Chang, C., Lin, D., Liu, P. D., Aram, D., Levin, I., Cho, J. R., ... & Zhang, Y. (2012).
The ABC’s of Chinese: Maternal mediation of Pinyin for Chinese children’s early
literacy skills. Reading and Writing, 25(1), 283-300. https://doi.org/10.1007/s11145010-9270-y
McBride–Chang, C., & Kail, R. V. (2002). Cross–cultural similarities in the predictors of reading
acquisition. Child development, 73(5), 1392-1407. https://doi.org/10.1111/14678624.00479
Ministry of Education, Peoples Republic of China. (2001). Standards of Chinese language
curriculum. Beijing Normal University Publisher.

43

Packard, J. L. (1990). Effects of time lag in the introduction of characters into the Chinese
language curriculum. The Modern Language Journal, 74(2), 167-175.
https://doi.org/10.2307/328120
Pallant, J. (2016). SPSS survival manual: A step-by-step guide to data analysis using IBM SPSS
(6thed.). Sydney: McGraw-Hill.
Pollatsek, A., Tan, L. H., & Rayner, K. (2000). The role of phonological codes in integrating
information across saccadic eye movements in Chinese character identification.
Journal of Experimental Psychology: Human Perception and Performance, 26, 607–
633. https://doi.org/10.1037/0096-1523.26.2.607
Rayner, K., Foorman, B. R., Perfetti, C. A., Pesetsky, D., & Seidenberg, M. S. (2001). How
psychological science informs the teaching of reading. Psychological science in the
public interest, 2(2), 31-74. https://doi.org/10.1111/1529-1006.00004
Siok, W. T., & Fletcher, P. (2001). The role of phonological awareness and visual-orthographic
skills in Chinese reading acquisition. Developmental psychology, 37(6), 886.
https://doi.org/10.1037/0012-1649.37.6.886
Stone, D. H. (1993). Design a questionnaire. British Medical Journal, 307(6914), 1264-1266.
https://doi.org/10.1136/bmj.307.6914.1264
Taguchi, N., & Li, S. (2017). Introduction to a thematic review: Pragmatics research in Chinese
as a second language. Chinese as a Second Language Research, 6(1), 1-6.
https://doi.org/10.1515/caslar-2017-0001
Tao, H., & Cole, C. (1991). Wade-Giles or Hanyu pinyin: practical issues in the transliteration of
Chinese titles and proper names. Cataloging & classification quarterly, 12(2), 105124. https://doi.org/10.1300/J104v12n02_07

44

Tsang, Y. K., & Chen, H. C. (2009). Do position-general radicals have a role to play in
processing Chinese characters? Language and Cognitive Processes, 24(7-8), 947-966.
https://doi.org/10.1080/01690960802154615
Tsang, Y.-K., & Chen, H.-C. (2008). Eye movements in reading Chinese. In K. Rayner, D. Shen,
X. Bai, & G. Yan (Eds.), Cognitive and cultural influences on eye movements (pp.
235–254). Tianjin People’s Publishing House.
Tse, S. K., Marton, F., Ki, W. W., & Loh, E. K. Y. (2007). An integrative perceptual approach
for teaching Chinese characters. Instructional Science, 35(5), 375-406.
https://doi.org/10.1007/s11251-006-9011-4
Wang, J., & Harris, R. B. (2016). Effective learning strategies for the recognition of characters
and words by learners of Chinese with varying proficiency in different learning
environments. Journal of the National Council of Less Commonly Taught Languages,
20(1), 73-106.
Wagner, R. K., Torgesen, J. K., & Rashotte, C. A. (1994). Development of reading-related
phonological processing abilities: New evidence of bidirectional causality from a latent
variable longitudinal study. Developmental psychology, 30(1), 73.
https://doi.org/10.1037/0012-1649.30.1.73
Wen, X. (2011). Chinese language learning motivation: A comparative study of heritage and
non-heritage learners. Heritage Language Journal, 8(3), 333-358
https://doi.org/10.46538/hlj.8.3.3
Williams, C., & Bever, T. (2010). Chinese character decoding: a semantic bias? Reading and
Writing, 23(5), 589-605. https://doi.org/10.1007/s11145-010-9228-0

45

Wu, X., Zhang, J., Shu, H., Li, H., Anderson, R. C., & Li, W. (2002). The role of Pinyin in the
independent reading of Chinese children. Psychological Development and Education,
18(2), 49-54.
Xiao, H., Xu, C., & Rusamy, H. (2020). Pinyin Spelling Promotes Reading Abilities of
Adolescents Learning Chinese as a Foreign Language: Evidence From Mediation
Models. Frontiers in Psychology, 11. https://doi.org/10.3389/fpsyg.2020.596680
Xíng Fú. (2021, August 12). In Wikipedia.
https://zh.wikipedia.org/wiki/%E5%BD%A2%E7%AC%A6
Yan, M., Miller, K. F., Li, H., & Shu, H. (2008). What is the place for Pinyin in beginning
Chinese reading? Evidence from eye movements. In K. Rayner, D. Shen, X. Bai, & G.
Yan (Eds.), Cognitive and cultural influences on eye movement (pp. 343–360). Tianjin
People’s Publishing House.
Yang, S. & Zhang, Z. (2017, July 18). Feature: More Americans see benefits of learning
Chinese. New China. http://www.xinhuanet.com//english/201707/18/c_136451228.htm
Yin, L., Li, W., Chen, X., Anderson, R. C., Zhang, J., Shu, H., & Jiang, W. (2011). The role of
tone awareness and pinyin knowledge in Chinese reading. Writing Systems Research,
3(1), 59-68. https://doi.org/10.1093/wsr/wsr010
Zhang, S. Z., Georgiou, G. K., Inoue, T., Zhong, W. W., & Shu, H. (2020). Do pinyin and
character recognition help each other grow? Early Childhood Research Quarterly, 53,
476-483. https://doi.org/10.1016/j.ecresq.2020.06.004

46

Zheng, B. (2020). Neoliberal multilingualism and “humanitarian connections”: discourses
around parents’ experiences with a Mandarin Chinese immersion school. Language
and Education, 35(1), 78-95. https://doi.org/10.1080/09500782.2020.1828451

47

APPENDIX A
Experiment Sentences
Experiment Sentences for 3rd Grade Participants
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Experiment Sentences for 4th Grade Participants

49

Experiment Sentences for 5th Grade Participants

50

Experiment Sentences for College Students Participants

51

APPENDIX B
Character Recognition Assessment
Grade 3 Character Recognition Assessment

P

大

11

课

22

问题

1

的

12

很多

23

跟

2

王

13

没有

24

人

3

你好

14

客厅

25

回答

4

叫

15

考试

26

一样

5

和

16

美国

27

这个

6

名字

17

窗户

28

7

我

18

数学

29

8

老师

19

是

30

9

中文

20

小明

31

10

复习

21

什么

總
分
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Grade 4 Character Recognition Assessment

P

大

14

知道

28

怎么

1

的

15

需要

29

坐

2

玩

16

那

30

人

3

中国

17

会

31

那

4

去

18

家人

32

窗户

5

和

19

说

33

我们

6

件

20

一起

34

暑假

7

我

21

新

35

教室

8

间

22

没有

36

今年

9

英文

23

地铁

37

海边

10

动物园

24

衣服

38

讨论

11

要

25

去

39

了

12

一会儿

26

很

40

他

13

善良

27

礼貌

41

也

53

Grade 5 Character Recognition Assessment

P

大

14

可以

28

的

1

做

15

里

29

人

2

我们

16

愉快

30

今年

3

常常

17

这

31

很

4

房间

18

保护

32

假期

5

倒

19

帮忙

33

多

6

表演

20

医院

34

家

7

打针

21

垃圾

35

餐馆

8

回收

22

学校

36

圣诞节

9

生病

23

环境

37

有

10

觉得

24

了

38

好玩

11

举行

25

才艺

39

非常

12

窗帘

26

不见

40

13

去

27

需要

41

54

First Semester University Students Character Recognition Assessment

P

大

11

老

22

同屋

1

的

12

書架

23

十一

2

月

13

沒有

24

人

3

你好

14

老師

25

比較

4

叫

15

高

26

公司

5

和

16

美國

27

條子

6

名字

17

星期

28

名片

7

我

18

一號

29

漢語

8

林

19

是

30

功課

9

少

20

小明

31

上

10

他

21

什麼

總
分

55

APPENDIX C
Pinyin Attitudes Questionnaire and Language Background Survey

Date

_________________

Survey No (Code

)____________

Pinyin Attitudes Questionnaire (Circle the best answer)
1. How helpful is it to have Pinyin above the Chinese characters when you read?
4= very helpful
3= a little helpful
2= not very helpful
1= not helpful at all
2. How distracting is Pinyin if placed above the Chinese characters?
4= very distracting
3= a little distracting
2= not very distracting
1= not distracting at all
3. How helpful is it to have Pinyin only above new Chinese characters that you have not seen
before?
4= very helpful
3= a little helpful
2= not very helpful
1= not helpful at all
4. How easy is it for you to read Pinyin?
4= very easy
3= a little easy
2= not very easy
1= not easy at all
5. How confusing is Pinyin because it has English letters?
4= very confusing
3= a little confusing
2= not very confusing
1= not confusing at all
6. Do you like having Pinyin above the Chinese characters?

Yes.

No.
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Language Background:
1. How many languages do you know other than English?
____________
2. Was there another language spoken in your home other than English?
3. If so, what was the language?
_______________________
4. Please complete the following for each language:
Language: _________________
a. How well do you speak this language?
i. Extremely well
ii. Moderately well
iii. Just a little
b. How well do you understand this language?
i. Extremely well
ii. Moderately well
iii. Just a little
c. How well do you read this language?
i. Extremely well
ii. Moderately well
iii. Just a little
d. How well do you write this language?
i. Extremely well
ii. Moderately well
iii. Just a little
Language: _________________
e. How well do you speak this language?
i. Extremely well
ii. Moderately well
iii. Just a little
f. How well do you understand this language?
i. Extremely well
ii. Moderately well
iii. Just a little
g. How well do you read this language?
i. Extremely well
ii. Moderately well
iii. Just a little
h. How well do you write this language?
i. Extremely well
ii. Moderately well
iii. Just a little

Yes

No

